. The paper deals with their distribution, ecology, and comparison with similar species. The shape and nuclear variants of Paragonostomum multinucleatum are presented and populations of P. multinucleatum and T. stramenticola are morphometrically characterized.
Introduction
Currently, 585 species and subspecies of ciliates from Slovakia are known (Matis et al., 1996) . During a faunistical and ecological study of ciliated protozoa in Slovakia, seven additional species were found in Slovakia for the first time. This brings the current number of Ciliophora species and subspecies with later notes from Baláži & Matis (1999) (3 first records), Baláži & Tirjaková (1999) (9 first records), Chrenková & Tirjaková (2000) (9 first records), Stloukal (1999) (1 first record), Stloukal & Matis (1997) (7 first records), Tirjaková (1997a Tirjaková ( , b, c, 1999 Tirjaková ( , 2001 Tirjaková ( , 2002 Tirjaková ( , 2003a Tirjaková ( , b, 2005a 
Material and methods
Collections were made from a variety of sites and samples were composed of leaf-litter, moss and soil. All samples were air-dried at least for two weeks in the laboratory and stored in plastic bags until investigated. The ciliates were reactivated from resting cysts by the non-flooded Petri dish method (FOISSNER, 1987) . Samples (10-50 g) were placed in the Petri dishes and were saturated with distilled water. Such cultures were regularly inspected for ciliates on days 3, 5, 7, 10, 12, 15 and 21. The species of ciliates were identified using a combination of live observation and protargol impregnation for permanent preparation (FOISSNER, 1991) . Identification and nomenclature are mainly according to BERGER & FOISS-NER (1988 ), FOISSNER (1984 , 1993 , FOISSNER & ADAM (1981 ), FOISSNER et al. (2002 , SONG & WILBERT (1988) and WIACKOWSKI (1985) . Plagiocampidae Kahl, 1926 Chilophrya terricola Foissner, 1984 (Fig. 1) Material examined: SW Slovakia, Dračí hrádok, Malé Karpaty Mts (48
Results and discussion

Prostomea
• 15 N, 17
• 08 E) 31.VII.2004, sample from oak-hornbeam forest consisted of leaf-litter and blackish humid soil from the upper 2 cm, leg. P. Vďačný. The species was recorded on the fifth day of the investigation and its abundance was low.
Ecology and occurrence: The species was described from the upper soil horizon (0-2 cm) from subalpine alder forest from Salzburg, Austria (Europe) by Foissner (1984) . Our knowledge on the distribution in soil of this very rare species is still very poor and comprehensive papers are missing.
Remarks and comparison with similar species: We did not find any obvious difference to the original description in Foissner (1984) . C. terricola, the sole congener recorded in soil, has a clear identity and can not be confused with other congeners common in freshwater. Ecology and occurrence: In Slovakia only four soil nassulids were recorded. Nassulids are rare in terrestrial habitats and are under-represented in world soil ciliate communities (Foissner, 1998) . Only the Namibian soil ciliate community showed an over-represented occurrence of nassulids (Foissner et al., 2002) . P. sorex has been recorded in terrestrial habitats and feeds on filamentous cyanobacteria and bacteria. P. sorex is found in Europe (Austria, Germany) (Foissner & Adam, 1981) , Asia (Tibetan Plateau) (Wang, 1977) , Africa (Namibia) (Foissner et al., 2002) and Australia (Moreton Island) (Blatterer & Foissner, 1988) . This suggests a cosmopolitan distribution, although to date it has not been recorded from Antarctica and islands in the southern oceans (Foissner, 1998) .
Remarks and comparison with similar species: All specimens correspond well with the improved description in Foissner & Adam (1981) . P. sorex is easily distinguished from P. terricola Foissner, 1999 by the presence of extrusomes and from P. protectissima Foissner, 1999 by a larger oral basket and hypostomial organelle (3 × 7 vs. 3 × 3 basal bodies) and the number of somatic ciliary rows (23-26 vs. 16-22) (Foissner, 1999) .
Spirotrichea Urostylidae Bütschli, 1889
Holostichides typicus (Song et Wilbert, 1988 ) Eigner, 1994 Material examined: NW Slovakia, Dúbravy -Žilinská kotlina basin (49 • 11 N, 18 • 53 E), 11.VII.2004, sample from mixed forest, consisted of litter, needles and blackish humid soil from the upper 4 cm, leg. B. Maljarová. The species was recorded on the 12 th day of the investigation at low abundance.
Ecology and occurrence: This species was described from a forested hill near longshore city Qingdao, East China in the upper soil horizon (Song & Wilbert, 1988) . H. typicus was found in terrestrial biotopes in holoarctis only (Foissner, 1998) .
Remarks and comparison with similar species: Our observations agree well with the original description in Song & Wilbert (1988) . H. typicus could be confused with two congeners -H. chardezi Foissner, 1987 and H. dumonti Foissner, 2000 . Both possess fewer frontoterminal cirri (3-5 vs. 7-10) and macronuclear nodules (20-34 vs. 100-150). Furthermore, both differ from H. typicus by the number of adoral membranelles (28-38 vs. 40-46) and by the structure of the midventral rows (H. chardezi possesses single midventral row tail and H. typicus and H. dumonti possess 2-3 cirral rows right of tail of midventral row).
Pseudokeronopsidae Borror et Wicklow, 1983
Keronella gracilis Wiackowski, 1985 (Figs 4A-D) Material examined: SW Slovakia, Bystrické, Malé Karpaty Mts (48
• 13 N, 17
• 07 E), 31.VII.2004, leaflitter from oak-hornbeam forest, leg. P. Vďačný. The species was recorded on the 12 th day of the investigation and its abundance was low.
Ecology and occurrence: This species was described from mosses growing on calcareous rock in the region of the Krakow Gate in Ojcow National Park (Southern Poland). It feeds on ciliates, cyanobacteria, green algae and spores of fungi (Foissner, 1998) .
Remarks and comparison with similar species: Our observations correspond well with the original description in Wiackowski (1985) . Examined specimens possessed a low number of frontal, frontoterminal and transverse cirri, but of usual variability. K. gracilis is monotypic and has a clear identity and can not be confused with other hypotrich genera. Key: Mean -arithmetic mean; M -median; SD -standard deviation; CV -coefficient of variation in %; SE -standard error of arithmetic mean; Min -minimum; Max -maximum; n -number of individuals investigated.
Oxytrichidae Ehrenberg, 1938
Territricha stramenticola Berger et Foissner, 1988 ( Figs 5A-D Ecology and occurrence: The species is presumably restricted to leaf-litter and was described from a beech forest in Austria (Europe) (Berger & Foissner, 1988) . For detailed data on occurrence see Berger (1999) .
Remarks and comparison with similar species: Our observations correspond well with the original description in Berger & Foissner (1988) , but the examined specimens possessed a low range in the number of transverse cirri (5-6 vs. 4-8) and midventral cirri (6-8 vs. 7-9). One stained specimen had two enlarged frontal cirri only. T. stramenticola is monotypic and has a clear identity and can not be confused with other hypotrich species.
Paragonostomum multinucleatum Foissner, Agatha et Berger, 2002 (Figs 6A-J, Tab. 2) Material examined: SW Slovakia, Borievka -Cerová vrchovina highlands (48 • 10 N, 19 • 54 E), 18.VII.2005, sandy soil mixed with roots and little branches, leg. M. Haviar. The species was recorded from the third to the 21 st day of investigation in moderate abundance. Ecology and occurrence: Initially this species was discovered in Namibia (Africa) in a highly saline crust soil, then it was recorded in Warm Sonoran Desert of Arizona (North America) in the litter and upper soil layer under Ephedra sp. (Foissner et al., 2002) . This species occurred in extreme habitat, feeds on bacteria and probably green algae; Foissner et al. (2002) consider P. multinucleatum to be cosmopolitan and euryhaline.
Remarks and comparison with similar species: Our population matches the type population from Namibia (Africa) very well as well as the American population, both in main morphometrics (size and cirral pattern) and morphology. However, we found several differences: (i) the Slovak population possesses conspicuously more kinetids in middle dorsal ciliary row (16-21 vs. 9-11), (ii) shorter paroral membrane (3.1-4.7 µm vs. 4.0-6.0 µm) and (iii) lower number of paroral kinetids (4-6 vs. 3-8) . No critical differences in nuclear apparatus were detected: examined specimens match the type namibian population very well, both in number of macronuclear nodules and length of nuclear figure, but micronuclei did not impregnate well with protargol (only in two specimens were these distinguished well and their number was of usual variability).
In 2002, the genus Paragonostomum was established and since then only three species have been described. For comparison with similar species see Foissner et al. (2002) .
Colpodea
Bryophryidae Puytorac, Perez-Paniagua et Perez-Silva, 1979 Notoxoma parabryophryides Foissner, 1993 (Figs 7A-D) For key see Table 1 . Ecology and occurrence: N. parabryophryides was found in several Namibian and Kenyan soils (Africa), one record in Madagascar and Easter Island (Chile) (Foissner, 1993; Foissner et al., 2002) . Foissner (1993) suggested that the species is restricted to terrestrial biotopes and Gondwanaland. Until 1998 this bacteriovorous species was found in all biogeographic regions except Antarctica and islands in the southern oceans (Foissner, 1998 ) and a cosmopolitan distribution of N. parabryophryides is expected. In Laurasian soils, Notoxoma parabryophryides was recorded e.g. from Germany in blackish compost soil (Foissner, 2000) .
Remarks and comparison with similar species: This is the first record of genera Notoxoma Foissner, 1993 in Slovakia. Our observations agree well with the original description in Foissner (1993) . N. parabryophryides differs from N. sigmoides Foissner, 1993 , the sole congener, by length in vivo (45-75 µm vs. 30-45 µm), number of basal bodies in adoral organelle (6-8 vs. 2), and shape of right ciliary field (semicircular vs. hookshaped).
